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(57) Pec^epai: 

PoTOpHo-nopUJHeBow AB^rarenb 
npe,qHa3HaMeH ppn nnaBHoro h 
6eccTyneHMaToro vi3M6H6hh# BenwHMHbi yrnoBotf 
CKOpocru Bpau_|eHMfl BbtxoAHoro Bana 
Aswrarem. ^s^raie/ib coAepwm Asa coochux 
poTopa BCTpe^Horo BpameHUR 1. 2 r oahh 
Koropbix, viMejoLAMw rpexrpaHnyto efcopMy, 
HaxoAMTCfi BHyTpn Hapy>KHoro poiopa 2, 
BHyTpeHhrn^ noBepxHoctb KOioporo BbinonHeua 
no snmpoxonA^ PoTop 2 oSneraeTCR CHapy>KH 
HenoAB^>KHOM KpyrOBOw uuttHOft c AayMfi 
KoribL^esbiMn na33MM c ynnoiHMTeribHbiMW 
MahOKeiaMU 12. Bxoaho^ Ban 9 poropa 1 
coeAHHeH MycjrroPi 20 c BeAyujuM sanow 21 
MexaHV33wa peryn^posai-ikifl woMeHTa MHepMwt4 
BHyTpeHHero poiopa 1. OcyLAecrBn^eTCfl 



aBTOMaTPi^ecKoe nnasHoe \a 6eccryneHMaroe 
perynwpoaai-tue Ben^Mi^Hbi cKopocTM Bpau^eHUfi 
BbsxoAHoro sana 1 3,n. ct>-/ibi, 2 n/i. 
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(54) ROTARY-PISTON ENGINE WITH AUTOMATIC SPEED CONTROL 



(57) Abstract: 

FIELD: mechanical engineering; engines. 
SUBSTANCE: engine has two coaxial opposite 
rotatfon rotors 1,2 one of which, being 
trihedral in shape r is placed inside outer 
rotor 2 whose inner surface is made to 
epstrochoid. Rotor 2 is enclosed from 
outside rn fixed round tyre with two ring 
slots with sealing collars 12. Input shaft 9 
of rotor 1 is connected by clutch 20 with 
driving shaft 21 of inertia torque control 
mechanism of inner rotor 1. EFFECT: 
provision of automatic smooth stepless 
control of output shaft speed. 2 cl, 2 dwg 
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i^3o6peTeHwe othochtc^ k 

ABuraTenecjpoeHUKs v\ npeAHa3HaMeno Afifl 

E4CF10nb30BaHMR B 3BTOM06nnbHb!X } TpaKTOpHblX, 

B03AyuJHbix v\ Apyr^x b^a^x ipaHcnopia, a 
TaKxe Mo>Ker SbiTb ttcnonbsoBano b 
cnei4nann3^poBaHHb}x MamtiHax w b 
GTamwoHapHbEX ycraHOBKax atia nnaBnoro w 
6ecciyneHMaToro aeroMaTifHecKoro M3MeHeHMfl 
eenwH^Hbi ymoBOtf CKOpocru BbixoAHoro 3eena 
ABuraTeriR. 

Ul3BecTeH poTopHO-nopujHeBOM ABHraTenb 
BaHKena MapKH KKM-250 [1], b kotopom 
osanbHbiii Kopnyc BbmojineH HenoABtDKHbiM. 

3aKpblTblM TOpMOBblMH KpblUUKaMtf, B KOTOpOM 

pa3MeiAaerca TpexrpaHHbix poTop, BbixoAHoPi 
Ban n ctfHXpOHvi3tfpyK)tMi4e lueciepHu Kopnyca w 
poropa Ba/ia. 

HeAOcrarKOM yKa3aHHoro AenrareriB 
flanaeTcs to. hto b Hew oTcyTciByei 
perynnpoBaH^e ctcopocru Bpam,eH^^ BbixoAHoro 
Bana m ebfXOAHow MoweHTHoPi xapaKrepwcTWKn, 
b tom nwcne aBTOMaTHMecK^ : a b KanecTBe 
BbixoAHoro 3Bena abiSpan BbicoKooSopoTHbiPi 
SKCi^eHTpuKOBbiM Ban, hto ycnoxHHeT Kopo6Ky 
nepeAan paCoMew MaujuHbi. 

E/1M3KMM TeXHMHeCKMM peHJeMMOM K 

n3o6pereHMK) ABn^eTCfi poropHO-nopuiHeBoPt 
ABuraTertb, b kotopom TpexrpaHHbiPi poiop 
pa3Meii|eH b OBanbHOM Kopnyce, 3aKpbiTow 

TOpi40Bb!MM KpblOJKaMM, 3KCI4eHTpMK BbiROnHeH 

OTAeJibHO ot BbixoAHoro Bana m cvsaut na Hew 

CBOGOAHO, GMHXpOH^3HpytOLJ4He LuecTepHM: 

ycTaHosneHbi Ha oookx KOHL^ax poTopa k 

TOpi40BbiX KpblLUKaX, a pOTOp CB?13aH c 

sbixoA^bfM BanoM nnaneTapHoPi nepeAanePi c 
nepeAaTOMHbSM OTHOtueHneM conbiue 
nepeAaTOHHoro OTHOLueHfrn cnHxpoHM3MpyraiAMX 
ujecTepeH [2] 

HeAOCTaTKOM yKa3aHHoro ABuraTena 

^Bn^OTCq TO, MTO B HOW OTCyTCTByOT 

perynnpOBanne CKopocTH BpameHwa BbExoAHoro 
eana n bnxoahow momohthow xapaKTepncTMKM t 
8 tom Htncne aBTOMaTn^ecKH, a b KanecTBe 

BbfXOAHOrQ 3BOHa BblSpaH BUCOKOOGopOTHblft 

3KCL(GHTpnKOBbiti esn, yMeHbtueHMe oGopoTOB 
Koroporo 3a chgt BseAOHMft AonojiHMTenbHOM 
nnaHeTapHOw nepeAaMi^ yweHbULiaeT 
K03cpc|)MU,MeHT rtonesHoro a&^ctbmfi ee n scePi 
nepeAa^ Ha sKCL^em-puKOBbM Ban. 

L[enbio HacTo^iAero n3o6peTeH^R HBnseTcs 
co3AaHV3e TaKoro poTopHO-nopuiHeBoro 
AB^rarena BHyTpeHHero cropaH^R, b KOTopow 3a 
cmot Hero caMoro ocy^ecTBnfieTca 
aBTOMaTMMecKM nnaBHoe \a SeccTyneKHaroe 
perynnpoBaH^e aenuMMHbE CKopoc™ BpaLqehw^ 
BbixoAHoro Bana w ero momghthow 
xapaKTep^cT^KVi, hto no38onner 143-baTb \atva 
ynpocTMTb KopoO^y nepeA^M TpaHCMncont4 

paQOMeM MaEJUl4Hbi, H B KOTOpOM 8 Ka^ecTBe 

BbEXOA^oro McnonbsyeTCf? Han6onee 
THxoxoAHoe 3eeno. 

RocTasneHHa^ L4enb AOCTkiraeTca T6M, ^to 
npeAnoxew pOTOpHO-nopLuneaoPi ABMraTenb 
BHyTpeHHero cropaHwa c a BTOMaT w h ecK m m 
perynnposaHneM ckopoctm BpaiueHM^ 
BbExoAHoro 3BeHa. co&&va<&\i\wa Kopnyc c 
TopLfeBbiMM KpbEUJKaivw, TpexrpaHHbiE4 pomp, 
BXOAHoPi n BbixoAHotf Banbf, a TaK>Ke 
c^HxpoHM3npyiou^ne LuecTepHM, orn^^ahou^^Mca 

TGM, HTO OH CHa6>KeH Hapy>KHb!M pOTOpOM, 

ycTanoBneHHbiw coocho c TpexrpaHHbiw 

POTOpOM G BCTpeMHWM 6My Bpail\6HkteM V\ 

HenoABt4>KHOM KpyroBOM LUWHOtf c AQyMa 
i<onbuesbiMi4 na3aMH, pacnono>KeHHoPi cnapyKH 
Hapy>KHoro poropa, oahh M3 na30B KOTopo^ 
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coo6meH c naTpy6KOM BnycKHoro 
tpyaonpoaoAa. a btopow - c naTpy6KOM 
abinycKHoro Tpy&onposoAa, npi^ stom 
TpexrpaHHbiPi porop pacnonoxeH Bnyrpi^ 
napy>KHoro poiopa, 33KpbiToro Topi^esbiMM 
KpbELUKaMki, BHyTpeHHfl3 noBepxHOCTb Hapy>KHoro 
poTopa BbinonHena no snuTpoxonA^, npt^ arow 
napyxHbivi porop pacnonoxen b Kopnyce na 
noALUnnHt^Kax KaneHUfl, c^HxpoHwsnpytou^ne 
LueciepHu pa3weiAeHbi b nepaoM TopqesoPi 

KpblLUKe, OAH3 W3 KOTOpblX >KeCTKO CBR33Ha C 

nepsoPi Topi^eBoi^i KpbioiKO^ Hapy>KKoro poTopa, 
a Apyrafi >KecrKO cB?t3ana c BHyrpeHHMM 

pOTOpOM, DpMMeM BO BTOpOM TOpmeBOPl KpblliJKe 

pacnono>KeHa cucTeMa sa^Mrann^, 
3KCL\eHTp^KOBbiPi Ban BHyrpeHHero poropa 
coeAMHen nocpeACTSOM coeAHH^TenbHow 
My4>Tbi o BeAyiMHM Banow Mexann3Ma 
perynkipoBaHUfi BenK<-iHHbi MOMOHTa HHepL^ww 
BHyTpeHHero poropa, BbinonneHHoro b Bi4Ae 
3aMKHyrow pyicpcfiepeH^MafVaHoPi nepeAa^n, na 
BeAyu^eM sany KOTopoPi rcecTKO ycTaHOBneno 
3y6naToe Koneco, Tpn LteHTpanbHbie Koneca, m 
KOTopbix nepeoe m siopoe ycranoBneHb! Ha 
BeAyu4eM sany cboOoaho, TpeTbe - KecrKO, npw 

3TOM Ha BOAyiA^M Bany C B03MOKHOCTbK) 

cpwKcupoBaHHoro noBopora ycTanosneHo 
nepBoe BOA^no, b Hew uuapHwpHO yoraHoeneHbi 
na o^iAe^ ocw m >KecTKo cB^3aHHbie we>KAy 
co6oPi ABa carennnTa. npeAHasHaneHHue Ans 
sai^enneHna cooTBercTBeHHO c nepBbiM n 
BTOpbtM ueHTpanbHbiMW KonecaMi^ 

3aMbiKafoii4^e nepsoe n TpeTbe L^eHrpanbKbEe 
Koneca, ABe niecrepHH, KOTOpbie pa3MeiAeHbi Ha 
npoMe>KyTOHHOM Bany, nepBaa vt3 Koropbix 
npeAHa3HaHena ahr 3ai4enneHW3 c 3y6naTbJM 
KonecoM, BTopaa - c nepBbEM HeHTpanbHbiM 
KonecoM h GTynnL^a sroporo ueHipanbHoro 
Koneca >KecTKO CB^sana co BTopbfM BOAnnoM, 
BbinonHSHHbiM B &i4a© 6apa6ana t cocTORtAero vis 

AByX AfSCKOB kt >KSCTKO CBJ13aHHb!X C HWMH AByX 

ocePi, Ha nocneAHWsx LLiapnupno pa3MetAeHbi 
npeAHa3HaneHHbie Ana 3ai^enneHH5R c rpeTbwu 
i4eHTpanbHbiM Konecow ABe ujecrepnw 
caTennnTa, na cTynkii^ax KOTopbix >KecTKO 
saKpenneHbi rpysbi, ciyn^L\a nepBoro BOAnna 
ycraHOBnena s Kopnyce nocpeACTBOM 
noAiiiwnHWKOB KaMOHUfl m >k©ctko csfisaHa c 
ra^KoPi tuapuKOBMHTOBoro MexaHH3Ma, a 

KOTOpOM BklHT paCROnO>KeH COOCHO C BXOAHbIM 
BanOM \A CBfl3aH C nOMOlAbK) nOALUHnHMKOB 

KaneHun c non3ynoM L^eHTpanbnoro peryn^Topa 
oceaoro asPictbm^, oepa3yK)mnw ujapnup c 
AsyMfl LuaTynaMM, coeAHHSHHbJMH wgctko c 
AsyM^ rpy3awn m tuapHwpno c ABywfi 
KopowbicnaMM, o^pa3y(oiM«MH ujapHupbi c 

Hapy>KHblM pOTOpOM, >KeCTKO CBR3aHHblM CO 

UJKM80W n BbixoAHbtM BanoM ABwrarenR, a 
nepeAaTOHHoe OTHOUjeH^e ot 3y6Maroro Koneca 
AO BTOporo qeHTpanbHoro Koneca npn 
ocranoBneHHOM nepBOM BOA^ne 

An0cf)epeHi4nanbHoro MexaHM3wa 
perynnpoBaHMfi MOMeHTa nnepi4nn BHyTpeHHero 
poTopa Bbi6pano paBHbiM eA^HUL^e. 

flenraTenb no n,1, omnna lOLAnfiCfl Tew. hto 
bo BTopoi^ KpwujKe napy>KHoro poTopa 
ycTanoBneno Konbuo-npepbiBaTenb co u^tso^. 
MMetoiAee TpM nonepeHHbix pa3pe3a ^ 
G8fl3aHHoe c nepBUHHOkt oOmotko^ 

HHAyKL^MOE-^HOVI KaTyLUKM, ycTaHOBneHHOtH H3 
Hapy>KHOM pOTOpe, BTOpHMHafl oGMOTKa KOTOpOM 

cBn33Ha co cBe^oM 3a>Ki4raHM^, 

Ha 4>wr. 1 noKa3ana KkiHewaTHMecKafi cxeMa 
poTopHO-nopiuHeBoro AsuraTen^, ero 
npoAonbHbifi pa3pe3, a Ha 0nr. 2 - to >Ke, 
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nonepeHRbiPi paspe3. Oh coa©P>kht BHyrpeHHuw 
porop 1 r KoropbfPi pacnono>KeH Ha tuewKe 0-0 
3Kci4eHTpnKoeoro sana, Kopenna^ LuePiKa 
KOToporo 0-0 c^a mt na noAUJ^nHUKax KaneHi>m a 
Hapy>KHOM porope 2 BHyrpeHRRB noBepxHOCTb 
HapyKHoro poTopa BbinonneHa no orwpoxo^Ae. 
BnyTpenHMM poTop MMeeT cpopMy TpexrpaHHMKa. 
Hapy>KHbiPi porop 2 nweeT ABe TopueBbte 
KpbiiuKU 3 v\ 4. C BnyrpeHHUM poropow 1 recHO 
cB^3ano cnHxpoHtf3npyioL4ee 3y6naroe Koneco 
5, BXOAnLAee bo BHyTpeHHee 3ai4enneKne o 
cnHxpoHM3npyioL4ePi wecrepHetf 6, >KecrKo 
CBR3aHHOM c HapyKHbiw poropOM, KpbfUJKa 4 
necer CBeny 3a>KwraHMa 7. C 3tom >xe KpbiLUKoPi 

pOTOpa 2 JK6CTKO CB33aHO KOFlbLJO 8 CO LAeTIOMH, 

npuHaAnewaLLstfMw L\enw, nAyuMet?! or 
aKKyMyn^Topa GKCi^eHTpuKOBbiw Ban 9 

COeA^H6H My^TOW C MSX8HH3MOM 

peryjinpoBanna MOMenra KHepuHH BHyrpeHHero 
poropa "A necer ABa npon^BOBeca 10 5 
ypaBHOBGLUMBatoLi^ne poTop 1 . Ha napy>KHOM 
poTope 2 pacno/io>KeHa nenoABH>KHaa Kpyroaan 
uj^Ha 11, HMehoiAafl Asa Konbqeebix na3a c 
ynnoTHHTenbHbiMw wan>KeTaMH 12. C oahmm 

KOJlbl^eBblM H33GM >KeCTKO CB5?3aH BnyCKHOI* 

narpySoK 13, cneAOBaTenbRO, Konbt4eBoft na3 
flBriHercfl BnycKHbiM. C r«m ecerAa 
KOHraKTupyeT BnycKHoe okho, noKasaRHoe Ha 
c£Mr. 1 crpenKotf. C ApyruM KonbAesbiM na30M 
>KecTKO CBRaaH BbEnycKHoPi narpyCoK 14, m, 
cneflOBaTeribHO, KO/ibi^eBO^ na3 n&rmeTGK 
BbinycKHbiM. C hum BcerAa KOHTa kt \a py gt 
BbinycKHoe okho, noKa3anHoe raiwe crpenKotf 
na c£nr. 2. riarpyOKW 13 v\ 14 cwemeHbi 
OTHOCurertbHo Apyf flpyra, KaK 3to noKa3ano Ha 
cjDnr. 2. YnnoTHeHne poTopa 1 o^ecne^eno c 
rioMOiAbK) ropL^esbiX nnacrnH 15 m paAwanbHbix 
ynnoTHnrejibHbix nnacTHH 16, coeA^HOHHbix 
cyxap^KaM^. BocnnaMeneHvte paoo^eft cmgcm 
ocyiAecTBnfleTcn b Karuepe cropaRwa 17. 
Hapy>KHbii^ poiop cB^aaH c KopnycoM c 
nowoiAbJo noAuunnn^KOB KaMenwR 18 n 19. 
Bxoahok Ban 9 BHyrpeHHero poTopa CBfl3an 
Mycfcrotf 20 c BSAyiM^M BanoM 21 MexaHWSMa 
perynwpoBaHUR MOMenra wnepAUM BHyrpeHHero 
poTopa. Ha 3tom sany >KecrKO 3aKpenneHO 
Koneco 22, BXOASiAee b 3aqenneHMe c 
LLiecTepHetn 23, cuA^ei* Ha oahom m roiw >Ke 
npoMe?KyroHHOM sany c Luecrepnew 24, 
sxappmei* c 3auenneHwe c nepabiw 
L^eHTparibHbiM KonecoM 25, ckahlahm cboOoaho 
na Bany 21 n 3aqenn«K)iAHMca c KonecoM 
carejinura 26, Ha Bany 27 Koroporo saKpennena 
wecTepHfl 28. noribii^ Ban 27 LuapnupHO 
3aKpenneH na nepaoM BOAnne 29, Koropoe 
c^a^t cboGoaho a Kopnyce, m na BeAyLH 6M Bany 
21 C B03MO>KROCrbK} c^^KcupoBaHHoro noBopoTa. 
LUecrepHfl 28 bxoamt q 3aL^enneHne go BTopbtM 
i4GHTpanbHbiM KonecoM 30, cha^hm na oaho^ 

CTyn^l4G CO BTOpbIM BOAHnOM 31, BbtnonHSHHblM 

8 Bf3Ae Asyx auckob 31 vt 37 rpy30Boro 
5apa6aHa, a Koropow 3aKpenneHbi oahmm 
kohl^om ocm 32, na Koropbix LuapHnpno cha^t 
crynni^bi 33 m 34 tuecrepeH-carennMTOB, c 
KoropbiMM CBR3aHbE rpysbi 35 v\ 36. Ocu 32 
3aKpenneHbt sropbiwn kohl^mh b a^ckvi 37. 
CarenriwTbi 33 m 34 BXOA^r b 3aL4onneHtfe c 
rperbww i^enrpanbHbiM KonecoM 38, >kgctko 
CBft3aHHb3M C BGAyii^WM BanoM 21. Hapy>KHb3M 
poiop 2 ABwrarena pacnono>KeH b noALUnnH^Kax 
KanoHMft 18 u 19 e HenoAB^JKHOM KOpnyce, 
t^Meer BbixoAHofi san 40 n CHa6>KGH uukmbom 39, 
wacca KOToporo cocpeAoroMena b ero o6oag. 
Hapy>KHbitf poTop 2 \AMeei npoAon>KGHHyto 
cryn^t^y 41 c nonepenvsHow L^eHTpo6e>KHoro 
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perynaTopa oceBoro Tuna, c KoropoPi uiapHvspHO 
C8R3aHbi Asa KOpOMbicna c >Kecri<o 
npviKpenneHRWMM k hwm rpysaiww 43, npn aroM 
Kopoivibicna oGpasykDT aiapHUpbi c A^yMfl 
ujaTyHaMn 42, cBKsaHHbfMH liiapH^pno c 
nonsynoM 44, conparaioiAWMCE c noiwoiAbK) 

nOAtUMnHMKOB KaHGHklft C BWHTOM 45 

LuapuKOBMHTOBoro MexaHH3Ma, b KoiopoM ra^Ka 
4 KeciKO coeA^Hena co ciynnL4eM 47 nepBoro 
BOA^ria 29 m CBf33ana c nowoLAbK) noALUnnnnKOB 
Kanenn^ c KOpnycow ABHrarenR. 

B ot nviMvie ot ABMraTena BaHKe/ia, b 

KOTOpOM BblXOAHbIM flBflfleTCfl 3KCL|eHTrpHKOBbtPi 

Ban, a npeAnaraeMOM AanraTene BbixoAnoPi Ban 
40 np^HaAne)Ki4T napy>KHOMy poTopy 2 r a 

SKGL^eHTpMKOBblPl Ban 9 npMBOAHTCR BO 

BpaiAeHkte or BHyrpeHHero poropa 1 ronbsto a^a 
roro, HToGbi, a cbokd onepeAb, npviBecru 8 
A8n>KeHi^e MexaHM3^ w3MeHeHHfl MOMenra 
wnepnnn BHyrpeHHero poTopa, r.e. stot Ban He 
np^BOAur b ABE^xeHMe Hi^KaKMX Apyr^x BHeuuHVix 
KMHeMaT HMecKnx Aenet^. PoTop 2, 
HyBcrBMreribHbiPi onewenr - MenrpoCe?KHafl 
Myc|3ra 41 -44, m ^cnonH^renbHbiPi MexaHW3M 45 
- 47, 29 o6pa3yK)T cucTeMy oOparHoPi cbh3h 
aerowaTHHecKoro perynHpoBaHwn. 

3eeHb3 22 - 30 o0pa3yK>r Mexann3Mb* 
peryn^posaHWR Ben^HUHbE paA^yca BpaiAGHtifl 
rpysoB, b KoropoM 3BeHbfi 25 - 30 cocraBnaior 
ero A^c|Dct)epeHAnanbHbi^ MexaHE^3M c AByMa 
creneHAMn CBo5oAbi, m Koropbix oAna 
npWHaAne>KViT nepaowy BOA^ny 29. 3aeHbfl 31 - 
34 oapaayjor AMabc|)epeHAManbHbFpi wexaHi/33M 
rpy3OB0ro 6apa6ana c AByMH crenenFiwn 
cBo6oAbi. 

P,tf<p<pepennw&r\bHbM wexaHH3M 
perynwposaHMR pafinyca BpaLqenna rpy3oa 25 - 
30 in An4)4>epeHL4ManbHbiE^ MexannsM rpysoBoro 
6apa6ana 31 - 34, 38 oGpa3yK)r 
nocneAOBaTenbHoe coeA^iHenvie , tsk KaK sropoe 
qenrpanbHoe Koneco 30 ciwtr Ha oahoP^ 
cTynni^e co BropbiM aoA^noM 31. Kpowie roro, b 
sroM nocneAOBarenbHOM ooeAHHeH^w nepBoe 
qeHTpanbHoe Koneco 25 m rperbe i^enrpanbHoe 
Koneco 38 3aMKHyrbi 3y6^arbiwn Koneoawn 
22-23-24. 

B Aenow us 3senbeB 22-38 o0pa3OBancfi 
saMKHyTbi^ AW<£c£epeRm>ianbHbi$5 Mexann3M 
perynvspoBaHUH Ben^M^Hb! woweHra ^nepL\MM 
BHyrpeHHero poropa, mmgiolaw^ abo creneHW 
CBoDoAbi. OAHy H3 hmx ocyiAecrBXiser BeAytA^Pi 
Ban 21, a BropyK> - BOAwno 29. Ecnw CAenaTb 
HenoABuxHbiM boa^ho 29, ro 

AwcjDc^epeRi^HanbHbiPs 3aMKHyTbiSi MexaHH3M 22 - 
30 npeepaiAaercH s 3y6^aTbifi MexaHtisw 
oSbiMHoro Tuna c HenoAaw^HbiMM ocrmm \a 
nepeAaro4HbtM OTHOiueHneM, paenbiM emnwue, 

r e. U 22 -30 = 1 ■ 

PoropHo-nopaiHeeoPi ABwrarenb c 
aaroMaTunecKH perynnpyeMOfi CKopocrbK) 
BpaiAeHHfl BwxoAHoro Bana pa6oraer 
cneAy^LAvsM o6pa30iw. OTHoonrenbHoe 
ABvDKenkie BHyrpeHHero noABn?KHoro poropa 1 w 
napy>KHoro noABMKHoro poTopa 2 coxpaH^ercfl 
raKUM >Ke, KaK m b ABurarene BaHKenR c 
noABMKHbiM poropow m HenoAB^>KHbiM 
cTaropoM. CneAoaaTenbHO. pa6o4ne npoueccbi 
b orceKax HapyKHoro poropa 2 K, L, M, N 
npoTeKa^oT ronno raK fKe, KaK h b ABwrarene 
BaHKenfi c HenoABM>KHb!M poTopow 2. 

BnyGKRoPi narpy^OK 13 noACoeA^neH k 
BnycKHOwy Konbi^esowy na3y nenoABUKROM 
Konbueeovs ojuHbi 11. BnyoKHoe OTsepcrne 
napy>KHoro poTopa scerAa coBMeiAaeTC^ c 
BnycKHbiM KonbAeebiw nasoM npw BpaiAOHHH 
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na pywHoro poTopa OTHOcnTenbno 

nenoABM>KHOro nopnyca 11. B to >Ke Bpewn 
BbinycKHoe OTBepcTMe napy>KHoro poTopa 
ecer,qa coeMeu^aerc^ c BbmycKHbiM Ko/ibi^eebfM 

F1Q30M HenOAB^>KHOPl ILMHb! 11, K KOTOpOM 

noAcoeAUHGH BbinycKHoPI naipy6oK 14 flpn 
Bpaunei-sni/1 BHyrpeHHero poiopa OTHocKrenbHo 
napyxHoro poropa 2 b HanpaBneHKn no nacoBoPi 
crpejtKe ero BepninKw npoxoA^r 4epe3 orceKM 
npoi^eccos b HapyxHOM porope 2, n b 
pe3ynbtare 3Toro b Tpex pa6oM^x KaMepax, 
HaxoAauj^xcn 3a rpanftM^ poTopa 1 1 
coBepLuaerca l^wi paoorbi AB^rarena. KorAa 
OAHa H3 paOonwx KaMep npoxoAWT ^epe3 OTceK 
BbinycKa K, to m Hee npon3BOAviTC?i BbinycK 
OTpa6oTaHHbix ra3oa, a s nepeMeu\aioii\yK}Cfl 
BnepeA^ Hee nepe3 OTceK BnycKa L Apyryio 
KaMepy b 3to apeM* nponcxoAur BnycK csexew 
CMecw, a TpeTb* paoonaa Kawepa y>Ke panbuje 
npoLuna 3TM OTceKtf, 3aBepujvina npoxoA nepes 
oTcex GKaTHfl M n nonana b OTceK pacujupewnfl 
N 8 3tot worweHT Mepe3 cseny 3a>KnraHnn 7 
npocKaKHBaer MCKpa b Kaiuepe cropaHttH 17, 
paOonaH CMecb socnnaMeHfierca \a HannHaeTCFi 
pacuu^peHHe ropanux ra308 npw A8M>KeH^M siotf 
paSonew KaMepbi nepe3 OTceK paciuvjpeH^^ N, a 
3aTeM oHa nonaAaeT b OTceK BbinycKa K, nocne 
nero see npoi^eccbi s Kawepax hobtophkdtch. 
Ta«nM o6pa30M, a reMSHwe nerbJpex raKroa 
BHyTpeHH^w porop coBeptuaeT ofltfH o6opor 
(360°) oTHocnTenbHo napy>KHoro, a 
DKCMeHTpwKOBbstf Ban AenaeT Tpn o6opora 
oiHOc^iTeribHo Hapy>KHoro poTopa raioKe no 
^acoBoft CTperiKe. 

TaKnw o6pa30M. 3Aecb coxpaHReTca "-mono 
o6opotob BnyTpeHHero poropa OTHOcnieribHO 
Hapy>KHoro poiopa n nucno oSopoioB 

3KCL^eHTpHKOBOrO Qafta OTHOCMieribHO 

Hapy?KHoro poTopa rawe Ke, KaK b ABwraTene 
BaHKena Anfl poiopa w SKCLieHTpwKosoro Bana 
oiHoc^TeribHO nenoAB^Horo Kopnyca 3a oamh 
ooopor BHyrpeHHero poropa orHocwreribHo 
Hapy>KHoro csena 3aK^rann^ 7 Aon>KHa 
oGecnen^Tb 3a>KMranne b Kaiviepe cropaHwn 17 
rpw>KAbi nepea paBHbie npoMe>fcy r kh apeMeHU 
/^rifl sroro aKKytviynaiop w uueiK^ 
ycraHaBnuBatOTCR Ha Kopnyce ABurarena, a 
Kortbuo-npepbisaTsrib 8, MHAyKAHOHHaa KaryiuKa 
V\ CBena 3a>K^raHMa 7 ycraHaBnwBajoTca na 
napy>KHOM poTope 2. KonbL^o-npepbiBaienb 8 
nweeT Tpn pacnorio>KeHHbie hoa ymoM 
120 ° nonepeHHbfe npopesn, npepbiBaKJLL^ne 
KOHraKTbi meTOK w Koneu v\ Tp^>KAbi 
pasMbiKaiouque nepBMHHyK) i^enb n HAy kl^hoh hoPI 
KaryuuKM, hto o6ecneHHBaeT noAa^y Tpex 
HMnyribcoB 3AC co btopuhhom o6motkk 
KaryiuKw na cse^y 7 nepe3 pasHbie npoMe>KyTKH 
BpeMeHn. Ha dpwr. 1 on^caHHaa B3a^MocB33b 
o^oaHaMewa crperiKaMH: or aKKywyn^ropa {ero 
nei na cxeMe) k li^eTKaM, or 
KoribL^a-npepbiBaTenfl k nepB^HHOvi o6motk© 
^HAyKi4MOHHOw KaTyiuKvi (ee neT Ha cxewe) m ot 
ee eropwHHoR o6motkm k caene. nocrte 
BoennaMeHeHMfl paSoHei4 cmqcm A^BneHne b 
pa6o^eM oTceKe B03pacTaeT n npn Aa^bHefiLueM 
spaiAenwn poTopa no nanpaBnen^K) MacoBofi 
crpe/iKu Me>KAy pasHOAe^crByiouie^ own 
AaeneHWR ra30B na noBepxHOCTb poTopa v\ ocbto 
SKCtjeHTpHKOBoro Bana noRan?ieTc^ nneMo, a 
cneAOBaTeribHO, v\ MOMenr, 3acraBnflHOU4^Pi Ban 
BpaiAaTbcyr flpM stom ocyLAeciajiaeTCJR 
pa5oMHM xoa, uriki raKr pacuukipennfi. Kpyr?iu4nPi 
MoweHT, BOSH^Kaiou^nM b TaKT© paGoHero xoAa 
Tpn>KAbi 3a oawh oSopor anyTpeHHero poTopa, 
Ae^crayeT b pasno^i crenenn na BHyTpeHH^^i m 
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napyKH bin porop na oahom vi tom >k© nrteH© M 
3acTaBnaeT v\x spainarbcn a npOTWBononoKHbix 
HanpaBfieHM^x c ymoBbEM^ ckopoctfsmh, 

3aBMCJlLAMMI^ OT BeJI^HUH MOMeHTOB MHepl^M^ 

o6owx poropoa. flpn nsMeneHvi^ MoweHTOB 
tiHepUMW 6yAyt M3weHaTbCR m ymoBbie cKopocTki 
apaiAeHMFt BHyrpeHHero m napy>KHoro poropoe n 
BbixoAHoro Bana b tom Hi^cne h TaK KaK oh 
ce«3aH c HapyxHbiftrt poropowi. 

TaK KaK OTHOcnienbHoe ABMKenne 
anyTpeHHero n napy>KHoro poropoa aoh>kho 
6wTb coxpaneno, to w\anan cnHxpoHM3npyK>a^an 
mecrepHa Aon>KHa SbiTb xoctko coeA^neHa c 
HapyjKHbiM poropoM, a GonbiLiafi - c BHyTpeHHMM 
poropoM. OTHOLueH^e Mucen 3y6b6B Koneca 5 
BHyrpeHHero poropa \a mecTepHM 6 Hapyxnoro 
poTopa paBHO 3:2. 

np^ spaLAennH anyTpeHHero poTopa 1 
oTHocMTeribHo HapyKHoro poropa 2 BpameHtfe 
nepeAaerca BanoM 9 m MycjDTOt^ 20 na BGAyLU,nfi 
Ban 21 MexaHns^a perynnposanw^ Ben^M^Hbi 
MOMenra MHepi^nM BHyTpennero poiopa 
ABurarenFi, na kotopom 3aKpenneHb3 3y6Haroe 
Koneco 22 m Tpeibe L^enTpanbHoe Koneco 38. 
Opu HenoAan>KHOM nepeow BOA^ne 29 Koneco 
22 np^BOA^T bo BpaiAeHne paA Konec 23 - 30, k 
cneAOBaTenbHO, BTopoe BOA^no 31 c ocaiww 32 
m crynnqaMM ujecTepen - caTennnroB 33 n 34 
rpy30Boro OapaDana, KoropwPi BpaLAaercfi 
BOKpyr (4eHTpanbHoi?i ooa AQuraTenn. npw 
HenoABM>i<HOM BOAnne 29 BTopoe BOAwno 31 h 
rperbe L^enrpanbHoe Koneco 38 ^MefOT 
OA^HaKosyK) ymoByro CKOpocTb, 3BeHba 31 m 38 
Ancfx^epeHL^aribHoro wexaHH3Ma rpy30Boro 
Capaeana BpaiqajorcR, KaK oaho Menoe, m rpy3bE 
35 ^ 36 WMetoT nocTOSHHbie paAnycbi BpaiAeH^R 
oTHoc^renbHo i^enrparibHOvi oc^ ABurarenji. 
npw nepeweu^eHnn Ha xoAy nepsoro BOAnna 29 
Mexann3M 25 - 30 npeapaa^aerca a 
AncJsc^epeHquanbHbifi m ymoaas CKOpocTb 
BToporo aoAnna 31 vi3MeH?ierc«, Ona 6yAer 
pasna ymoeoM CKopocTM apau^eHHa rperbero 
i^enrpanbHoro Koneca 38. B 3TOM cnynae 
ujecTepHM-caTennMTbi 33 m 34 noBopannsaiOTC* 
BMecre c rpy30M 36 ^ 36 BOKpyr cbomx ocePi, 
paA^ycbi BpaiAenwR rpy30B BOKpyr uenrpanbHbix 
ocew v33MeH^K>TC?t, a cneAOBaTenbHO, 
M3MeHaeTca MOMenr nnepL\Mn BHyrpeHHero 
poiopa 1 OTHOCurenbHO L^eHipanbHOM ocvj. 
TaK^M o0pa3OM, BHyipeHHuPi poTop BpaiAaerc^ 
na ROAUJunHUKax KaneHMS OTHocMTeribHo 
napyKHoro poropa m BMecre c hum, raioKe na 
noAuunnnnKax KaneHUfl, oTHOC^ienbHO 
HenoABMKHoro Kopnyca. 

ripn BpaiAeH^n aoAwna 29 na xoAy paAnyc 
BpauueHMfl rpy30B MSMeHseTCfl, m 
cneAoaaTenbHo, MOMeni MHepi4kiw rpy30B TaK^e 
n3MeH?ieTca. KorAa rpy3bi cranyT b nonoKenne, 
npw kotopom wx ueHTpbi wacc OKa>KyTca na 
i^eHTpanbHo^ ock 5 paAwyc Bpaa;eHwa 6yAer 
paBew nynio v\ MOweHi nHepi4nn rpysoa SyAer 
MUHMManbHbiw. Ecnw npw ABM>KeHi4n BOA^na 29 
rpy3bi pa3BOpaHnaaEorc^ raK, hto ohh ne>KaT b 
oahom rmocKOCitt, r. e. KorAa ohh noBepnyTc* 
na yron 180° oiHocwrenbHO nonojKeH^fl, npw 
kotopom paAnyc paeen nyriK), ro nx paA^yc 
Bpat^eHUfi 6yAeT MaKCMManbHbiM, momsht 
MHepi^nn rpysoB orHocwreribHO i^eHiparibHoPt 
ocv^ TaioKe GyAeT MaKCMManbHbiw 9ro 
nono>KeHne rpy30B noKa3ano na cfcwr. 1. 

BxoahoPs san 9 BnyTpeHHero poTopa 
npMSOAur b ABuwenne BcnoMoraTenbHyio 
KHHeMaivmecKyK) i^enb - Mexan^3M 
perynnposaHn^ momshtob wHepuwH poiopa, r.e 
3Ta i^enb npeAHa3HaHeHa Ann MSMeHennfl 
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napawerpoB caworo BHyTpeHHero poTopa 
cneAOBareribHO, 3aMbiE<aercfl Ha Hew cawoM. 
flpyrwx KMHervsaTMMecKnx i^ene^, UMejou^x 
caMocroflrertbHoe ananeHne, b ABurarene ner. 
Hapy>KHbi^ poTop MMeeT TOJibKO b^xoahom san 
10. 

flpuHu^n paooTbt aBTOMaTMnecKoro 
ABurarenfi 3aK/iKwaeTc?! b cneAytoiAew. 
SnyrpeKHMft porop 1 MMeer orHocMrexibHoe 
BpamaiejibHOe ABn>Kenne ornocnTejibHo 
napywHoro poTopa c ymoBOM" 

CKOpOCTbK) w 1i2 = C0 flB , TA© « A& " HOMUHaJlbHafl 

ymosaa CKOpocTb BHyrpeHHero poropa 
oiHOCHTeribHO Hapy>KHoro poTopa b tom c/iynae, 
KorAa Hapy>KHbiPi porop craHOBMrca 
HenoABVJXHbiM, T.e. ecrtu oh craHOBMTCfl 
HenoAQV3>KHbiM KopnycoM. 

3KCi^eHTp[^KOBbiPi Ban 9 Renaer TpH ooopora 
3a oa^h oGopoT BHyTpeHHero poTopa, t. e. ero 
ymoBaa CKOpocTb oTHOQ^TenbHo Hapy«Horo 
poTopa paBna ( o 9 = 3<o 1 2 ■ VYnoByK) CKOpocTb 
Hapy>KHoro poropa OTHocMTenbHo Kopnyca 
o6o3Ha^^M c^2 - TorAa BpaiuarenbHoe AewweHne 
napy)KHoro poropa 2 ornocMTenbHO 
HenoABM>KHoro Kopnyca, t, e. aGcontoTHoe 
AB^DKOHwe, ecrb nepeHOCHoe ABtDKenwe a/i* 
BHyTpeHHero poropa 1 c ymoBoFi 
CKopocrbfo o> 2 A6coniOTHoe ABMweHMe 
BHyrpeHHero poropa 1 ocyLAecisnfleTca c 

VmOBOW CKOpOCTbK)- 

TaK K3K ECS BHeiiJMMe CMHbl 

nepneHA^Kyii^pHbi AeHTparibHOK ecu spaiAeHw^ 

TO CyMMa MX MOMeHTOB OTHOCE^TenbHO STOft OCM 
paena nynjo, n nweeT Mecro cnynaM coxpaHeK^s 
maBHoro MOMeHTa KonwnecTBa ABH>Kennn 
CHCTeMbi oTHOCMTenbHO qeHTpanbHovi ocw. 
Oc"o3Ha t -{MM Mepe3 l np2 = const - MOMenr 
MHepi^MM napy>KHoro poTopa 6e3 
AononHMTenbHOi^ Maccbi oTHocwrenbHo 
L4eHipanbHoi?3 ocu. Hepe3 \ w - const - MOMenT 
unepqMM AononHnrejibHO^ Maccbi - LUKMBa 39 
OTHOCMTe/ibHO AeHTpanbHOM ocm, Hepe3 l 4 = 
const - momght wnepAMM L|eHTpo6e>KHoPi Myc|)Tbl 
(3BeHba 41 - 44) OTHOcwre/ibHO L^eHipajibHow 
ocu, qepea l np i = const - woiweHT whopl^mm 
OTHocMTenbHo neHrpa/ibHoft ocu Bcex 
apaiAaioLAUxcfl ^acTePi 22 - 34, 37 - 38, 45 - 
47, nepes 13535 * const - momght MHepqun 
rpy30B 35 m 36 OTHocMTenbHo Aem-panbHOM com. 

TorAa Ann yKa3aHHoro cny«-iaji MMeeM 
ypaBHeHne: 



np. 1 35, ' l.Z 2' ' npZ u is/ Z 

06o3HaHviM nepe3 

^2 = ln P 2 + iu + = COnst 



TorAa ymoaaa CKopocrb napy>KHoro poTopa 
m BbixoAHoro Tuna paBHa: 



w - 

2 



npl 3B , 36 



npi 



h 3 + J 

35,36 2 



1,2 



flepeAaTOMHoe ornoujeHMe nony^nM b bha^: 



1, s 
w 



36 2 



+ J 

2 npl 35,36 

Ecnw MOMenr HHepu^nn rpy3a Maccb} m m 
paAnyca r OTnocwrenbHO ocu C-C r npoxoA«i4eCi 
Mep&3 ero i4eHrp Mace, paBeH 2 , to 

c~ 2 

ero >Ke woMenT ^HepL^nn OTHOCHTeAbHo 
qeHTpanbHOM ocu paseH - . 
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35, 36 

rAe 

h 
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AeucTBurenbHbi^ paA^yc BpaiAOHM3 
qenrpoB Mace C orHocwrenbHo MenrpanbHow 
ocu rpysoB MexaHW3iv?a perynnpoBaHMfi sertMHUH 
MOMenroe KHepi^nw BHyrpeHHero poropa. Ecrtw 
o6o3HaHHTb Mepe3 i-i = l np1 + 2 • f c1l to nonynuM 
A^r nepeAaTOHHoro OTHOLueH^s: 
2 

12 1 



J +2»w»l 
1 1 



PaccMOTpUM ABa npuMepa: 

1) KorAa rpysbi 35 & 36 pa3&epHyrbi raK, 
HTo \\ - Rm aXJ KaK 3to noK33aHO Ha 4>nr. 1 ; 

2) KorAa rpy3bi 35 n 36 pacnono^enbi rase, 
hto \ax qeHrpbi Mace cosnaAaK>T c i^enrpaAbHO^ 
ocbK>, r.e. H - 0. 

HycTb b nepeoM cnynae 3aAanbi cneAy^oiAne 
BenuiMUHbi: 

2 

\2 - 20,5 eA, fi =0,5 eA, m.h - 10 eA, { n p2 = 



0,5 eA, L 



5 oa + \ w - 1 5 eA- TorAa 



nepeAaTOMHoe OTHOuuenvie paBHo: 



0,S+20,5+Z*lO 



0,5+2*10 



-2,0 



Bo aropoM CAy^ae 3aAaHo, hto m«li - 0. 
TorAa npn Tex >Ke npoHwx AaHHbix nojiy^MM 



o, 5 + 20 5 + 0 



-42 , O 



21 
0,5 

paccwarpuBaeMow 

MO>KeT 

(2,0 - 



O r 5 + 0 

TaKtiM O6PS30M, B 

cny^ae nepeAaTonnoe oTHoiueHwe 
nnaBHO M3MeH?iTbca b npeAonax U = 
42). 3h3k Munyc noKa3b!Baer, mto w Hapy>KHbiPi, 
n BHyrpeHHni?i porop 6yAyT apamarbcfl b 
cropony, npoTMBOnono^HyK) BpaiAeHMK) 
BHyrpeHHero poropa. 

BeonHMHa nepeAaro^noro OTHOujeH^s 
ABE^rarenfl 3aBncwr roribKo or coorHoiueHvsfi 

BejlMHMH MOMeHTOB HHepA^H OTHOCMTeJlbHO 

i^eHTparibHOM ocu rpysoBoro 6apa6aHa 
MexaHM3Ma perynMpoBaHMfl Benn^MH momghtob 
MHepi^nn BHyrpeHHero poTopa, a npoqecc 
nrtasHoro peryjinpoaaH^fi 3roPi Benwq^Hbi 
ocyiAecTBnseTCR nnaBHbiM >Ke nepeMeu^enneM 
nepBoro boahtis 29 Mexanw3Ma peryrtwpoBaHMfl. 

ABTOMarMHecKoe perynnpoBaHne nucna 
o^oporoa BbixoAHoro sana ocyiAecTanneTC^ 
cneAy^tAMM o6pa30M. 

flpn yBerwHeHMn ktnw yMeHbLuennn MOMenra 
conpoTMBJieHMfi na BbixoAHOM Barty 40 yrrtOBa^ 
CKopocrb napy>KHoro poropa (3BeHba 2-4, 7 F 
8, 39, 40, 41) cooTeeTCTBeHHo yMeHbiuaercfl 

MJ1M yBeAMHMSaeTCfl, HrO HpHBOAWT K 

yMenbLueHMMD Mfin yBen^MeH^fo AenrpooeKHotf 
cunbi nnepi^nw rpy30B 43 m nepe^eiAeHHK) 
BWHTa 45 snpaao wrm Bneso. TorAa raPiKa 46 
noBopaHWBaer boaktio 29 B ry v\ny\o 
cropony, Mexan[43M 22 - 30 craHOBVtTCfl 
A^4)c^epeH L^nan bHb3M F yrnoabie CKOpocru 
3&eHbeB 4, 31 m 38 crai-ioBjrrca nepasHbiMM APyr 
Apyra, \a rpy3bi 35 m 36 noBopaHKBatorc* Ha 
cboux ocfix TatOKe b Ty maw MHyjo cropOHy, 
yMeHbiuaB mam yBeAMMnaaa paAMyc BpaiAeHM^ 
I 1 arux rpy30B ao Tex nop, noKa yrnoBaa 
CKopocrb BbixoAHoro saAa 40 He npnAer b 
cooTBercTBMe c rpe6yeMOM BenMHMHo^ , 
onpeAenaeMOM BenMHMHOM AePicTByfoiAero 
MOMeHTa conpoTMBneHMfl m He 6yAyr paBHbi 
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pa6oibi cnri, Afiw>KyuL^x cm v\ cun 

<t>opMyna n3o6peTeHM^: 

1 PoTOpHO-nopaiHeeoM A^nraTerib 

BHyTpeHHero cropanuFi c asTOMarvsMecKUM 
peryn^poBaH^eM CKopocru BpatAeHns 
Bbfxo^Horo 3Bena, co,qep>KaiHMw Kopnyc c 
Topi^eabiMM KpbiiuKaMvi, TpexrpanHbii/i poTop, 

BXOflHOM BblXOAHOK sanbi, a TaK)Ke 

C^HXpOHM3HpyK)U4Me liieCTepHM, OTJlMHatOlUMPlCPt 
TeM, HTO OH CHa6)KeH HapyMCHbtM pOTOpOM, 

ycTaHOBneHHbiw goocho c TpexrpannbiM 
poTopoM c BcipeMHbiM er/y BpaiiienneM n 
HenoflBM>KHOM KpyroBOki ujmhom c abyme 
Konbi4eBbfMn na3aMM, pacnonoweHHow cHapy>Kn 
napy>KHoro poTopa I oahh H3 naaoe KOiopoPi 
coo6u^eH c naipySKOM BnycKHoro 
Tpy6onpoeoAa r a BTopofi - c narpy^KOM 
BbinycKHoro TpyoonpoeoAa, npn stom 
TpexrpaHHbiM porop pacnono>KeH snyTpn 
na py>KHoro poTopa, 3aKpbiToro Topi^esbiMW 
KpbiLUKaMn, BHyTpeHHRR noeepxBocTb napy>KHoro 
poiopa Bbino^HeHa no anwTpoxonAe, np^ stom 
Kapy>KHbiM poTop pacnonoxen b Kopnyce na 
noALunnHMKax KaneHtts, cnHxpOHM3i4pyjoii4ne 
oiecTepHH pa3Meu4eHbi b nepBow TopqeeoPi 

KpblLLIKe, OAHa M3 KOTOpblX >KeCTKO CBR3aHa C 

nepBow Topi^eBow KpbiiuKoCi Hapy>KHoro poropa, 
a Apyraa xecTKo cBflaana c snyrpeHH^M 
poropoM, npnnew bo BTOpotf ropi^eeoft KpbiujKe 
pacnonoxena c^cieMa 3a>K^raHV3«, 
GKCueHTpwKoebii* san BHyTpeHHero poiopa 
cogamhgh nocpGACTBOM coeAUHMienbHoPi 
wycpTbi c eeAyLMUM BanoM MexaHH3Ma 
perynnpoBaHMfl aennn^Hbi MOMenra UHepi^w 
BHyTpeHHero poTopa, BbinonneHHoro b bha^ 
33MKHyToPi Ancj:c|^epeHL4 wan bHoPi nepeAaMM, na 
BeAyLueM sany KOTopoi* >kgctko ycraHOBneHo 
3y6«-iaToe Koneco, Tpw qeHTpanbHbie Koneca, W3 
KOTopbix nepBoe \a BTopoe ycTaHOBfieHbi Ha 
BeAY^eM sany cboSoaho, TpeTbe - >KecTKo h npw 
3tom na BeAyiMeivs Bany c bo3mo>khogt bto 
cjDWKCupoBaHHoro nosopoTa ycTaHOBneno 
nepBoe boahho, b neM uuapHKpHO ycTaHosneHbi 



10 



15 



20 



25 



30 



35 



40 



Ha oOme£i ocw n wecTKO CBfl3aHbi we>KAy coo"ok 
ABa caTennura, npeAHa3HaneHHb!e Afis 
3ai4enneH^3 cooTseTCTBeHHO c nepsbiM \a 
BiopbiM qenrpajibHbiMM KonecaMW, 

3awbiKaiou4we nepsoe w TpeTbe L^eHTpantHbte 
Koneca, A^e LuecTepnn KOTopotf pa3Metx\eHbi Ha 
npoMe>KyTOHHOM Bany, nepBaa H3 KOTopbix 
npeAHaananeHa aha 3auenneHHH c 3y6HaTbiM 
Konecow, sropafl - c nepebiM qeHTpanbHbiM 
KonecoM, cTyrmi^a BToporo i^eHTpanbHoro 
Koneca rcecTKO CBE3ana c BTopbiM boa^hom, 
EbinonneHMbiM b bha^ Sapaeana, cocTo^tiiero m 
AByx auckob m )KecTKo cBfoaHHbix chumh Asyx 
ocePs, na nocneAHnx ujapHnpHo pa3MeiAenb? 
npeAHasna^eHHbie Ana 3ai4enneHWR c TpeTbWM 
L^eHTparibHbiM KonecoM &nn LuecTepHu 
caTennwTa, na CTyn^Aax kotopux >kgctko 
3aKpennenbi rpy3bi F ciynMi^a nepsoro BOAwia 
ycTaHoaneHa b Kopnyce nocpeACTBOM 
noAuJuriH^KOB Ka^eHk55i w x<ecTKo cesR3aHa c 
ra^Kow ujapuKOSHHTOBoro wexaHH3Ma, b 

KOTOpOM BMHT paCHOTlO^eH COOCHO C BXOAHbIM 
BanOM M CB333H C HOMOLAbtO nOALLiMnHi4KOB 

Kanennfl c non3yHow qeHTpanbnoro peryrifiTopa 
oceBoro agi^ctbm^, o6pa3yjoiAHftA ujapHup c 
AByMf) LuaTyHaMH , coeA^HennbiMM >KecTKo c 
AayMfl rpy3awn v\ ujapHnpno - c AByMfl 
KopoMbicnaMW, o5pa3ysoiAHMH Luapnupbi c 

Hapy>KHblM pOTOpOM, >K6CTKO CBP3aHHblM GO 

ujkmbom n BbixoAHbfM aanow ABwraTena, a 
nepeAaTOHHoe OTHoajeHwe or 3y©MaToro Koneca 
AO BToporo qeHTpanbHoro Koneca npw 
ocTaHosneHHOM nepaoM eoAnne 

An4x$)epeHL4Mar!bHoro Mexann3Ma 
peryn^poaaHMfi MowenTa MHepM^n BHyTpeHHero 
poTOpa Bbi6paHO paBHbiM eAUH^qe. 

2. flBuraTenb no n.1, OTnunafOiAnCicR Tew, 
hto bo BTopotf KpbiujKe Hapy>KHoro poTopa 
ycTSHOBneno K0nbL4O-npepbisaTenb co \i\eimMvi, 
nweioiAee Tpn nonepenHbix pa3pe3a v\ 
cBa3aHHoe c nepB^HHoft oOmotkom 

MHAyKL^VIOHHOPl KaTyiiJKM, yCTaHOBHSHHO^ Ha 
Hapy>KHOM pOTOpe, BTOpWHHafl oSMOTKa KOTOpO^ 

CBfi3aHa co CBeMow 3a>KwraHHfi. 
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